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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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10)E3 The drawing(s) filed on 20 July 2004 is/are: a)[X] accepted or b)D objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 7 and 14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 1 states third metal area on one hand and 
claim 7 states that the third metal area is a diffusion layer having conductivity. Claim 8 
mentions a fifth metal area on one hand and claim 14 states a fifth metal area formed as 
a diffusion layer having conductivity. There appears to be a discrepancy in material 
selection between claims 1 and 7 and claims 8 and 14. Appropriate correction is 
requested. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Kato Rei, JP 
patent No. JP2001060661. 

Regarding claim 1 , Kato teaches a MIM (metal-insulator-metal) capacitor (fig. 1) 
comprising: a substrate (10); a first metal area (18); a second metal area (14) formed 
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between the substrate (10) and the first metal area (18); and a first insulating layer (16) 
formed between the first metal area and the second metal area; wherein a capacitance 
value is determined by opposing surface areas of the first metal area and the second 
metal area; and further comprising: a third metal area (20) formed between the second 
metal area (14) and the substrate; and a second insulating layer (12) formed between 
the third metal area and the second metal area; wherein the third metal area is 
connected to a ground potential (refer to fig. 1). 

5. Claims 8 and 9, are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bonhoure et al. US patent No. 6,198,153. 

Regarding claims 8 and 9, Bonhoure teaches (fig. 3) a MIM capacitor comprising: 
a substrate (21 ); a first metal area (27) and a second metal area (24) formed 
respectively opposing (first and second metal areas have opposing surfaces to the 
substrate) the substrate (21 ); a third metal area (26) formed between the first metal area 
and the substrate (21 ) so as to oppose the first metal area (27); a fourth metal area (23) 
formed between the second metal area (24) and the substrate so as to oppose the 
second metal area; and an insulating film formed between the first metal area and the 
third metal area, and between the second metal area and the fourth metal area (refer to 
col. 1 , lines 25-33); wherein a first capacitance value is determined by opposing surface 
areas of the first metal area and the third metal area, and a second capacitance value is 
determined by opposing surface areas of the second metal area and the fourth metal 
area (capacitance can be established between any two parallel plates with a dielectric 
material between them); and further comprising a fifth metal area (25) formed in an 
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electrically grounded (not floating) state between the third (26) and fourth (23) metal 
areas and the substrate so as to oppose both the third metal area and the fourth metal 
area. 

6. Claims 1 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Liu et al. US patent No. 6,198,153. 

Regarding claim 1 1 , Liu teaches (fig. 3) a MIM capacitor (24) comprising: a 
substrate (34); a first metal area (30) and a second metal area (32) formed respectively 
opposing the substrate; a third metal area (28) formed between the first and second 
metal areas and the substrate so as to oppose both the first metal area and the second 
metal area; wherein a first capacitance value is determined by opposing surface areas 
of the first metal area and the third metal area, and a second capacitance value is 
determined by opposing surface areas of the second metal area and the third metal 
area; and wherein the third metal area is formed so as to be in an electrically floating 
state (layer 28 is not connect to any point). 

Regarding claims 11 and 12, Liu teaches (fig. 3) a MIM capacitor (24) 
comprising: a substrate (34); a first metal area (28) and a second metal area (32) 
formed respectively opposing the substrate; a third metal area (26) formed between the 
first and second metal areas and the substrate so as to oppose both the first metal area 
and the second metal area; wherein a first capacitance value is determined by opposing 
surface areas of the first metal area and the third metal area, and a second capacitance 
value is determined by opposing surface areas of the second metal area and the third 
metal area; and wherein the third metal area (26) is connected to a ground potential. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kato 
in view of Roy US patent No. (6,387,770). 

Regarding claim 2, Kato teaches substantially the entire claimed structure of 
claim 1 above except explicitly stating that a surface area of a surface of the third metal 
area opposing the second metal area is smaller than a surface area of a surface of the 
second metal area. 

Roy teaches (fig. 10) a capacitor structure (200) with upper and lower electrodes 
(202) and ((204) respectively where the surface area of the lower electrode is smaller 
than the upper electrode. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to adjust size of the second and third metal area of Kato's structure 
as taught by Roy in order to protect the third metal from damage during subsequent 
device fabrication steps. 

Regarding claim 3, Kato teaches substantially the entire claimed structure of 
claims 1 and 2 above including a metal-free area (refer to the gap 214 and 216 of Roy 
fig. 10) formed in the third metal area is formed by a plurality of metal-free areas. 
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Regarding claim 4, Kato teaches substantially the entire claimed structure of 
claims 1 and 2 above including the plurality of metal-free areas are formed in parallel 
(refer to fig. 10, Roy). 

Regarding claim 5, Kato teaches substantially the entire claimed structure of 
claims 1 and 2 above including the plurality of metal-free areas are formed intersecting 
(metal free areas 214 and 216 intersect regions 208 when viewed from the top, refer to 
fig. 10 Roy). 

Regarding claim 6, Kato teaches substantially the entire claimed structure of 
claims 1 and 2 above including the plurality of metal-free areas are formed so as to be 
partitioned symmetrically to the third metal area (214 appears to be partitioned 
symmetrically to the third metal area (refer to fig. 10 of Roy). 

9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kato in 
view of Bonhoure. 

Kato teaches substantially the entire claimed structure of claim 1 above except 
explicitly stating that the third metal area is formed as a diffusion layer having 
conductivity. 

Bonhoure teaches a capacitor plate (22) that is formed of a polysilicon material 
(polysilicon needs to be doped to become conductive, hence a diffusion layer) in the 
structure of an intermetallic capacitor (fig. 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to replace the metal layer of Kato with the diffused layer 
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taught by Bonhoure in order to prevent the propagation of switching noise transiting 
through the substrate (col. 3, lines 51-54). 

10. Claim 8, 10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bonhoure in view of Mercier et al. US patent No. 4,323,948. 

Regarding claim 8, Liu teaches (fig. 3) a MIM capacitor comprising: a substrate 
(21); a first metal area (27) and a second metal area (26) formed respectively opposing 
the substrate (lower portions of 26 and 27 oppose the substrate); a third metal area (25) 
formed between the first metal area (27) and the substrate (21 ) so as to oppose the first 
metal area (upper portion of 25 has an opposing face to 27); a fourth metal area (23) 
formed between the second metal area (26) and the substrate (21) so as to oppose the 
second metal area (26); and an insulating film (refer to col. 1 , lines 25-33) formed 
between the first metal area (27) and the third metal area, and between the second 
metal area (26) and the fourth metal area (23); wherein a first capacitance value is 
determined by opposing surface areas of the first metal area and the third metal area 
(capacitance can be established between any two parallel plates with a dielectric 
material between them), and a second capacitance value is determined by opposing 
surface areas of the second metal area (26) and the fourth metal area (23); and further 
comprising a fifth metal area (24) between the third (25) and fourth (23) metal areas and 
the substrate (21) so as to oppose both the third metal area and the fourth metal area 
(opposing surfaces of 24 oppose both the third metal area and the fourth metal area). 

Bonhoure does not explicitly state that the fifth metal area is formed in an 
electrically floating state. 
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Mercier teaches the use of a floating electrode (fig. 6) to form a capacitor with 
improved electrical stress capability. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to float the fifth metal area of Liu's structure as taught by Mercier in 
order to improve the over-voltage capability (col. 7 lines 65-68). 

Regarding claim 10, Bonhoure teaches substantially the entire claimed structure 
of claim 8 above except explicitly stating that the fifth metal area is connected to the 
ground potential at a connection point such that impedance to the third metal area and 
impedance to the fourth metal area are substantially equivalent. 

Parameters such as impedance in the art of semiconductor manufacturing are 
subject to routine experimentation and optimization to achieve the desired device 
characteristics during fabrication. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to connect the fifth metal at a connection point such that the 
impedance to the third metal area and impedance to the fourth metal area are 
substantially equivalent as claimed in the structure of Liu in order to apply the device 
that requires impedance matching. 

Regarding claim 14, Bonhoure teaches substantially the entire claimed structure 
of claim 8 above including the fifth metal area is formed as a diffusion layer having 
conductive property. Bonhoure states that the metallization level (metal areas) in his 
invention means is either a polysilicon layer or a metal layer (col. 1 , lines 30-33). 
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Therefore Bonhoure teaches the fifth metal area as a diffusion layer having conductive 
property. 

1 1 . Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu. 
Liu teaches substantially the entire claimed structure of claim 1 1 above except 

explicitly stating that the third metal area is connected to the ground potential at a 
connection point such that impedance to the first metal area and impedance to the 
second metal area are substantially equivalent. 

Parameters such as impedance in the art of semiconductor manufacturing are 
subject to routine experimentation and optimization to achieve the desired device 
characteristics during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to adjust the impedance of the first metal area and 
impedance of the second metal area as claimed in the structure of Liu in order to apply 
the device that requires impedance matching. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References C and D are cited as being related to MIM 
capacitors. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel A Gebremariam whose telephone number is 
(571 ) 272-1653. The examiner can normally be reached on 8:00am-4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571 ) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



SAG 

March 3, 2005 



